(Z. N a tu r f o r s c h . 25 b, 2 85-287 [1970] ; e in g e g a n g e n a m 30. O k to b e r 1969)
In the last few years evidence has been obtained that the elongation factors of bacterial and m am m a lian systems utilize GTP in various steps of peptide chain elongation. At first, C o n w a y and L ip m a n n 1 reported on a ribosome-dependent hydrolysis of GTP by one of the elongation factors in the E. c o li system. Recently, several authors described the cleavage of a second GTP molecule during the enzymatic binding of the aminoacyl-tRNA to ribo somes 2~5. Only few facts are known about the role of GTP during the elongation process in the yeast system: Peptide chain elongation requires the two complementary elongation factors from yeast, F I and F I I 6; the binding enzyme F II catalyzes the GTP-dependent transfer of phenylalanyl-tRNA to ribosomes 7' 8.
In the present report evidence has been obtained indicating that a protein fraction can be isolated from yeast containing a ribosome-dependent guano sine triphosphatase. This fraction appears to be a functional analogue to the previously reported elon gation factor F I 6 except that the latter one shows no significant ribosome-dependent GTPase activity. As distinguished from factor F I the protein fraction containing the ribosome-dependent GTPase activity is referred to as FIg .
Results
The various purification steps of the isolation of the ribosome-dependent GTPase are summarized in Table I . By these methods a 20 -30 fold purifica tion of F lo was obtained. As shown in Table I I the protein fraction FI,q hydrolyzed specifically GTP but not ATP in the presence of ribosomes. Poly U and/or phenylalanyl-tRNA or uncharged tRN A did not stimulate the GTP hydrolysis. To exclude the possibility that the ribosome-linked GTPase may be unrelated to peptide chain elongation we studied the influence of F Iq on peptide synthesis. As reported previously peptide chain elongation required the two factors F I and F II 6. Table I Table I . Purification of a Ribosome-Dependent GTPase From Yeast.
* The specific GTPase activity was related to ^m o le s of (^-32P) GTP hydrolyzed/mg protein. The crude fraction was obtained by chromato graphy of the high-speed supernatant on DEAE-cellulose. The crude fraction was eluted at 0.2 M KC1 and fractionated by addition of ammonium sulfate as described previously 10 (step 1). The ammonium sulfate fraction was filtered on Sephadex G-100 (column size 2 .5 x 4 5 cm ). Gel filtration was car ried out as described ". The fractions were assayed for GTPase activity in the presence and absence of ribosomes. Fractions containing the ribosome-dependent GTPase activity were collected (step 2 ). 22 ml of this protein solution were heated at 50° for 5 min under stirring and the denaturated protein was re moved by centrifugation (step 3 ). The supernatant was concentrated by Aquacide I to about 1 11 N. T a n a k a . T . K i n o s h i t a . and H. M a s i k a w a , Biochem. Optimal peptide chain elongation in the presence of F lo and F II occured at 40 jug of F lo > whereas GTP hydrolysis required higher protein concentra tions of FIq (Fig. 1A ) . Preincubation of F lo at various temperatures indicated that FIq can only be inactivated at temperatures higher than 50°. At 60°t
he Flo-dependent chain elongation reaction as well as the Flo-linked GTP hydrolysis was almost com pletely inhibited (Fig. IB ) . The antibiotic fusidic acid known to inhibit the translocase in other system11,12 abolished both functions of FIq (Fig. 2 ) . A concentration of 1.2 m M fusidic acid caused 80% inhibition of the ribosome-dependent GTP hydro lysis and peptide synthesis.
Discussion
The results presented here indicated that from yeast supernatant a fraction can be isolated con taining a ribosome-dependent GTPase activity ( F Iq).
In addition, FIq is complementary to F II in pep tide synthesis. The dependence of ribosomes of F lolinked GTPase activity as well as the inhibition by fusidic acid strengthen the assumption that the GTPase activity of FIq is related to peptide chain elongation. Further, the functions of FIq so far tested are closely similar to those of the G factor from E. c o li.
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